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Abstract of NZ 526754 (A) 

A test device (5) for determining the presence, absence or amount of an analyte in a liquid test sample 
which comprises: I) at least one teststrip (6,7) comprising at least: - a sample receiving zone; - a 
reaction zone; and, - an indication zone, the teststrip (6,7) comprising a material which makes transport 
of the analyte from the sample receiving zone (8) preferably via the reaction zone, to the indication zone, 
possible and in which, the analyte, if present, is directly or indirectly detectable in the indication zone; ; 
and II) a sample receiving means which is in functional connection with the sample receiving zone of the 
teststrip, so that when the liquid sample is added to the receiving means the liquid sample is in liquid 
contact with the sample receiving zone and the sample receiving means will receive no more liquid than 
a predetermined quantity, wherein when the device is placed on a horizontal plane the teststrip makes 
an angle of from 10 to 90 DEG with the horizontal plane. 



European: 



G01N33/543K4; G01N33/558 



more » 



Data supplied from the esp@cenet database — Worldwide 



http://v3.espacenet.com/publicationDetails/biblio?adjacent=true&KC=A&date=20040430... 3/24/2009 



wo 02/056019 



1 



PCT/EP02/00437 

5267 5A 



TEST DEVICE 

Flald of the Invention 

The present invention relates to a test device for detennining ttie presence, 
absence or anwunt of an anaiyte in a liquid lest sample. 

Baekoround of the Invention 

Test strips are used for ttie detection of analytes iniiquid samples such as urine, 
blood, milic meat Juice, etc. in the diagnostic field. 

The analytes to be detected can be homiones, glucose. anUbioUcs, etc. 

in general, the test devices based on strip technology have liquid sample 
receiving means to which a certain amount (e.g. a fixed number of drops) of liquid has to 
be added or which is dipped (for a limited time interval or othenivise) into the liquid 
sample. 

For the first mentioned devices care has to be taken to ensure that the correct amount of 
liquid is added. Moreover, in many cases the test strip is sunounded by a plastic housing 
which makes the device expensive and, as such a device can not be reused results in 
the generatton of a lot of waste. 

For the second group of devices, where the strip Is dipped Into the nquid. care 
has to be taken that ttie Ik^uid level Is not too high to avoid vwtHng too much of the 
dipstick or that the level of the UquM is not too low, whteh might result in a too small 
amount of the sample being absort>ed on the test strip. 

Summary of the invention 

The device according to the Invention potentially solves some or all of the 
problems mentioned above. The amount of sample liquid Is less critical and moreover 
the test device is simple and inexpensive. 

The present invenfion provides a test device for detennining the presence, 
absence or amount of an anaiyte In a llquW test sample which comprises: 



I at least one teststrip comprising at least: 
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a sample receiving zone; 

a reaction zone; and, 

an Indication 2X)ne, 
ttie teststrip comprising a materiai which mal(es transport of tiie analyte 
from tiie sample receiving zone, preferably via the reacHon zone, to the 
indication zone, possible and In which, the analyte, if present. Is dlrecBy or 
indirectly detectable in the indication zone; and 

II a sample receiving means whidi is in funcfional 

connection witti Vne sample receiving zone of the teststrip, so 
that when the sample Is added to the receiving means the liquid 
sample is in liquid contact with the sample receiving zone and 
the sample receiving means vriil receive no more liquid than a 
predetemilned quantity, 

wherein when the device is placed on a horizontal plane the teststrip 
makes an angle of from 1 0 1o 90" with the horizontal plane. 
The present Invention also provides a Idt comprising: 

a teststrip as defined in any one of the preceding dainns; 
a sample receiving means of the invenflon; and 
pacl<aging. 

The present invention further provides for the use of a test device or test of the 
invention to detennine the presence, absence or amount of an analyte. 

The present invention also provides a mefliod for detecting the presence, 
absence or amount of an analyte in a liquid test sample, comprising: 

- adding the test sample to the sample receiving means of a test-device of the 
Invention; 

- Identifying, and optionally quantifying, any detectable change In the Indication 
zone of the test-strip of the device. 



Rg 1 shows an e)»mple of a test strip according to the invention 
Rg 2 shows a test device having two test strips 
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Fig 3 Shows the side view of the cross section test devioe of figure 2 
Hg 4 shows a test device having two test strips 
Fig 5 shows the side view of the cross secBon test device of figure 4 
Fig 6 shows the side view of the cross section on a test device 
Fig 7 shows the side view of the cross section on a test device 

Detailed description of the Invention 

An 'analyte* is the compound or composWon to be detected or measured In the 
iiquld test sampie. The analyte of interest may be for example a protein, a peptide, an 
amino add, a nucleic add, a homione, a steroid, a vitamin, a natural or chemical 
substance, a contaminant, a dmg induding antibiotics or drogs of abuse, such as heroin, 
LSD, cocaine, morphine, ecstasy. mart|uana. Tlie analyte may be a sugar such as 
glucose. 

In general, the test strip will comprise a transport material which is able to 
transport Ihe liquid from the sampie receiving zone to the indication zom. 
Advantageously absoriSing or chromatographic materials can be used. Examples of 
materials which may be used are paper, nitrocellulose and porous poiymera. Preferably 
the liquid transport material virill be supported by a solid material sudi as plastic like PVC 
orPE. 

The dimension of tiie test strip may vary, in general ttie lengtii will be greater tiian 
the widfli, for example at least three times, preferably five times, more preferably seven 
times, even more preferably ten times greater than the widtii. The liquid transport 
material may be a single or a plurality of materials, as long each of the zones is in liquid 
contact witii ttie adjacent zone. 

The sample-receiving zone (1), receives the Hquid last sampte and the wetting of 
tiie test strip will start. The receiving of ttie test sample will continue until at least some of 
the test sample (including the analyte) is tiansported firom the sample- receiving zone to 
ttie reaction zone <2) and subsequenfly to ttie indication zone (3). In one embodiment of 
tiie present invention, filtration means can be present This filtration means may be a 
separate material placed before ttie sample-receiving zone. This filtration means can be 
used to remove compounds or partides present in ttie liquid test sample and which might 
interiere with ttie liquid transport ttirough the test sblp or the binding or reaction in ttie 
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reacUon or indication zone. Advantageously such a filtration means is mounted on top of 
file sample-receiving zone of fiie test strip. 

In anottier embodiment of the present invention after the Indication zone, an extra 
absorbing zone (4) may be advantageously present This absorbing zone is 
advantageously applied In case the flow of the anaiytes or labelled receptor Is much 
lower than the flow of the liquid sample in tiie test strip and/or In cases w^ere only of very 
low arrwunts of anaiytes to be tested are present In the BquW sample. 

In general In the reaction zone the analyte, whldi enters tiie receiving zone and 
vifhich is transported to the indication zone, wrtll be converted (for example labelled) into a 
compound or fomn vtrtiich is directly or indirectly detectable In the indication zone. 
'Converted' means that a chemical or physical reaction or coupling may talte place. 
Directly means that analyte, which might be converted. Is delected. IndirscUy means that 
active Ingredients present on the reaction zone which are Intended Ibr the chemical or 
physical reaction or coupling with the analyte, and which are not reacted or coupled, are 
detected. 

Acooitiing to one embodiment of the invention in the reaction zone a labeHed 
receptor analyte may be present The transport zone allows the transport of the analyte 
and/or the labelled receptor which may or may not be bound to the analyte to the 
Indtoatlon zone. 

The labelled receptor can be any compound wrtilch is capable of binding with the 
analyte, for example, monoclonal or polydonal anflbody or may be anofrier binding 
biochemical, microbial or chemical substance or reagent which might bind to the analyte. 
In cases where an antibody Is used either whole antibodies or fragments thereof may be 
employed. Single chain antibodies, chimeric antibodies, or CDR-grafted antibodies may 
also be employed. Binding may take place through chemical or physical binding. 

in the Indication zone the labelled receptor, free of analyte, can be bound on a 
control zone present In the indication zone. Upon binding, the control zone changes to a 
signal ttiat can be detected for example a signal visible to fiie A test zone present in 
the Indication zone may bind the labelled receptor coupled Id analyte. Here a less 
Intense colour (compared to the control zone) Indicates that the analyte Is not present In 
a sufficient amount (negative result). In case the test zone Is equal or more Intense than 
the control zone a high amount of analyte Is present (positive result). 
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AccoRling to another embodiment of the Invention, In the reaction zone a labelled 
component is present which can bind to a receptor present In readion or Indication zone. 
The labelled component oompetes for binding with the unlabelled analyta In the sample. 

The unlabelled receptor can be any compound which is capable of binding with 
the analyte, for example, monoclonal or polyclonal antibodies, or may be any other 
blodiemlcal, microbial or diemical structure substance or reagent which might bind to 
the analyte. The sample may be a fluid sudt as urine, blood, milk, meat juloe or 
pathological samples. The lest sample Is generally a liquid. In some embodiments a 
liquid test sample may be prepared by dissolving a soHd or gas Into an appropriate 
liquid. 

The above mentioned examples of the use of the test strip to detect an analyte 
are given to Illustrate the present Invention. The invention Is not limited to tiiese 
examples. The sidlled person will appreciate tiiat other binding and detection 
mechanisms or means are possible. 

'Label' is any substance virtilch Is attached to or part of Uie receptor and which is 
capable of producing a signal tiiat is detectebte by visual or Instmmentel means. Direct 
visible labels are prefened. Examples thereof include colloidal metallic (tor exampte gold) 
and non metallic (for example coloured latex) particles and dye particles. Ubels may 
also be generated enzymatically or an enzyme. 

Aocoiding to a preferred embodiment at least two test strips (6 and 7; 6' and 7') 
which are positioned parallel to each ottier are present In the test device (5 and 5'). In 
this way It is possible to detect in one test device ttie presence or absence of more than 
two analytes. Embodiments of the Invention Include devices where at least three, four, 
five, seven or at least ten strips are present, preferably In parallel. 

Advantageously, the transport material of tiie test strips, when multiple strips are 
present. Is not In liquid contact virttii eadi ottw, optionally except for tiie sample receiving 
zone (8, 8' and 8"). 

According to one embodiment the transport material of flie multiple strips have 
enough distance from each otiier to prevent liquid flow from one strip to anottier, 
wrtiereas the transport materials are supported on one common support means. 
Therefore one support means togettier vrftii several lanes of transport material may forni 
tiie multiple test strips. 
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Acoorting to another embodiment separate test strips are linked to each other 
together In such a way that they do not have Md contart with each olher and whereby 
the indication zones of each strip are sffli vteilrie. For example the test strips are fixed (for 
example glued) parallel in a common basis, or the test strips are sealed in parallel 
position between two foils. To a further preferred embodiment fte support means for the 
test strips and the sample receiving means are dimensioned In such a way that they fomi 
together In one part the test holder (figure 2, 3). In this case test holder will be made from 
one material for example a plastic like polyethylene. The test holder vAl\ therefore 
comprise the support of the test strip and the liquid receiving means and opttonjaliy a 
distance holder. 

in a preferred embodiment the distance holder (9") forms together with the 
sample receiving means (8") one part (figure 6,7). According to this embodiment this one 
part can be re-used whereas only the at least one test strip is replaced for the next test 
process. 

in one embodiment of the invention the reaction and indication zones are a single 
zone, typically these embodiments will involve situations where the 'label' Is generated or 
only becomes detectable in the presence of the analyte to be detected. 

An important aspect of the invention is the angle of from 10 to 90« of the test strip 
with the horizontal. Preferably this angle Is finom 15 to 70'. more preferably from 20 to 
60'. According to one embodiment this angte Is obtained by using a distance holder (9, 9' 
and 9") which is placed at the bottom side of the test strip on the opposite side of the 
sampto receiving zone. This distance holder may be of any material. In case the test strip 
support and holder forni one part, the material may be dnosen the same. The distance 
holder may also be a separate means which is connected with ihe test strip before use. 

The liquid receiving means is constructed In such a way that it may contain a 
predetermined amount of liquid. According to a prefened embodiment of the invention 
the height (8, 8'and 8") of the liquid receiving means detennines the amount of liquid test 
sample. For example a height of from 1 mm to 50 mm . preferably from 1 mm to 25 mm 
and even more preferably 1 mm to 10 mm Is chosen. Preferably enough liquid samples 
are added to the liquid receiving means to substantially fill this means. In case more 
liquid sample would be added, the liquid sampfe would overflow. In this way it is possibte 
to limit the maximum amount of the liquid test sample in the sampfe receiving means. 
Advantageous this height and the position of the reacBoh zone of the test strip are 
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Chosen In such a way that when the sample receiving zone of the test strip Is In liquid 
contact wHh the sample reoelvlr^ means, the maximum liquid level In the sample 
receiving means Is below the reaction zone of the test strip. 

The test strips which comprise the Hquid transporting material may absort) water 
from the air. especially under storage conditions in humid surroundings. This absorption 
might negatively influence the transport behaviour of the test sample in the test strip and 
might also interfere with the compounds present In the reacHon and Indication zone. 

Therelbre, in general deslccants are used to keep the test strip djy during 
storage, in a prefenred embodiment of the present Invention the at least one test strip Is 
sealed in foil which prevents the possible absorption of water from the air. This fofl is 
removed before the test strip is used for testing a liquid sample. 

The present invention also provides a kR comprising: 
. test strip(s) according to ttie Invention; 

- sample receiving means according to the invention; and 

- packaging. 

The test-«trip(s) and sample receiving means may be assembled together or be 
separate In the kit. In the latter case means for assembling the two such as glue may 
also be provfcled. 

The Wt may also comprise one or more of: 

. a distance holder according to the invention; 

- solutions for diluting the sample If appropriate; 

. a positive control comprising a solution containing a known amount of ttie 
anaiyte being tested for; 

- a negative control comprising a solution which does not oontein the anaiyte 
to be tested for, 

- instructions for using tiie test-device of Vna Invention; 

- means for detecting tiie binding of tfie anaiyte to the receptor if tills Is not 
visually detecteble; 

. a colour chart for analysing flie charge. If any, In the Indkation zone. 

The test-device of the Invention may be used to detect disease conditions, 
susceptibility to disease conditions or doig or alcohol. For example, the devices may be 
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used to detect glucose in urine or blood 1o detect diat)etes or to monitor ttie blood sugar 
level of a diabetic in order that they know when to Inieci Insulin or modify their sugar 
intake. The test-devfce of the invention may provHe qualitative, quantitative or semi- 
quantitative results. The indication zone may change ookxir If the anaiyte Is present and 
6 such colour change may be qualitaflve. semi-qualitative or quantitative. AJtenratively, 
some other property of the Indication zone may change In fha presence of the anaiyte. 
Serial dilutions may be used to help render tiie device mors quantitative. 

The change In tiie properties of tiie Indication zone may be compared to results 
10 obtained using standard solutions containing a known concentration of ttw anaiyte to be 
tested for. In some embodiments the cokjur change. If any, of tiie Indication zone may 
be measured against a colour chart indicating tiie expected colour change for known 
concentrations of anaiyte. The change In tiie indication zone may be measured by eye or 
using a machine. The use of a machine to use ttie test-device of the invention and 
^ 5 analyse ttie results may increase sample throughout 

The test-device may be used to detect ttie presence, absence or amount of 
infectious agents such as viruses and bacteria or of toxins derived fhim such agents 
such as tetanus toxin. The devk»s may also be used to monitor tor environmental 
pollutante. 

20 
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CLAIMS 

1 . A test device for determining flie presence, absence or amount of an analyte in a 

liquid test sampie which comprises: 

i at least one teststrip comprising at least: 

a sample receiving zone; 

a reaction zone; and, 

an Indication zone, 
the teststrip comprising a material virtiich nralces transport of the anatyte 
from the sample receiving zone, prefsrabiy via flie reaction zone, to the 
indication zone, possible and in which, the anatyte. If present, is directly or 
indirectty detectable in the Indication zone; and 

II a sample receiving means wAilch is in funcSonal 

connection vHHh fiie sampie receiving zone of ttie teststrip, so 
that when the liquid sample is added to the receiving means the liquid 
sample is In liquid coniact with the sampie receiving zone and 
the sampie receiving means will receive no more liquid than a 
predetemfiined quantity, 

wherein when the device Is placed on a horizontal plane the teststrip 
makes an angle of from 10 to 90° with ttie horizontal plane, 

2. A test device according to dalm 1 . wherein the sampie receiving zone is present 
at the lower part of the teststrip. 

3. A test device according to daim 1 or 2, comprising at least two 
tsststrips which are positioned parallel to each other. 

4. A test device according to any one of the preceding claims vtfherein 



wo 02/056019 



10 



PCT/EP02/00437 



the reaction zone and delecUon zone of the teststilp are situated above the level 
of the liquid sample wiien the liquid sample is added to the sample receiving 
means. 

5. A test device according to any one of the preceding claims wherein: 

the reaction zone comprises a receptor capable of binding the analyte, if 
present, the binding of the receptor to the anatyte being detectable by 
direct or indirect means; and/or 

the analyte if present is converted in the reaction zone to a detectebie 

6. A test device according to any one of the preceding claims wherein the reaction 
zone and indication zone are the same zone, 

7. A kit comprising: 

a testetrip as defined in any one of the preceding claims; 

a sample receiving means as defined in any one of the preceding claims; 

and 

padoging. 

8. Use of a test de\rtoe according to any one of daimsltoG or a kit according to 
daim 7 to detemilne the presence, absence or amount of an analyte. 

9. A method for detecting the presence, absence or amount of an analyte in a liquid 
test sample, comprising: 

adding the test sample to the sample receiving means of a test-device 
according to any one of dalms 1 to 6; 

identifying, and optionally quantifying, any detedable change in the 
indication zone of the test-strip of the device. 

10. Use according to daim 8. or a method according to dalm 9, wherein the presence 
or absence of the analyte Is Indicative of a particular disease state, susceptibility 
to a particular disease stete or of dmg or alcohol abuse. 
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A test device according to claim 1 substantiaUy as herein 
described or exemplified. 

a kit according to claim 7 substantially as herein described or 
exen^lified. 

A use according to claun 8 substantially as herdn described or 
exemplified. 

A method according to claim 9 substantially as herein described 
or exemplified. 
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Fig 2 
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Fig 4 
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